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inhibitor Y27632. Matrix production was estimated by sulfate in-
corporation normalized to DNA. Phospho-cofilin was assayed by
SDS-PAGE of cell lysates and immunobloting.
Results: To determine whether TGFb affects actin dynamics via
the actin depolymerizing factor cofilin, we tested cofilin phos-
phorylation after TGFb treatment. Cofilin is rendered inactive by
phosphorylation, resulting in decreased actin filament stability.
TGFb induced a transient decrease in phospho-cofilin after 5
and 20 minutes, which recovers to near-basal levels after 1 hour.
ROCK inhibitor caused a substantial and persistent decrease
in phospho-cofilin independent of TGFb treatment. Total cofilin
remained unchanged, indicating that the pathway was controlled
by phosphorylation.
To determine whether the ROCK pathway is important for the
anabolic effects of TGFb[[Unsupported Character - &#61484;]]
we measured chondrocyte matrix synthesis. TGFb-induced ma-
trix synthesis was significantly inhibited by the ROCK inhibitor
Y27632, but Y27632 alone did not affect sulfate incorporation.
Chondrocytes isolated from older cartilage showed both a dimin-
ished overall sulfate incorporation rate and a decreased anabolic
stimulation by TGFb.
Conclusions: Cofilin is a major determinant of F-actin stability.
We showed that basal cofilin phosphorylation requires active
ROCK in chondrocytes. TGFb caused a transient increase in
cofilin activity, predicting active remodeling of the actin cytoskele-
ton. Phospho-cofilin returns to basal levels in an hour, indicating
stabilization of the remodeled F-actin structures. Extended TGFb
treatment does not induce matrix synthesis in the presence of
ROCK inhibitor. It is therefore likely that the inactivation of cofilin
downstream of ROCK and the ensuing stabilization of F-actin
are required for the anabolic activity of TGFb. We are investigat-
ing whether age-related changes in the activation of the ROCK
pathway may explain the reduced anabolic response to TGFb.
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Purpose: Mechanical forces regulate chondrocyte proliferation,
survival, differentiation, gene expression, and biosynthetic re-
sponses. The type of mechanical stimulation determines the
cellular responses, which range from proliferation to death and
from matrix formation to destruction.
Mechanotransduction pathways in chondrocytes that recognize
applied forces and elicit the appropriate biochemical responses
are not well characterized. A current theory is that actin cy-
toskeleton provides a framework onto which mechanosensation
mechanisms are assembled. The cytoskeleton links to the ex-
tracellular matrix at focal adhesions, which help convert external
physical forces into signal transduction events.
The Rho GTPases affect actin structures, and enhance focal
adhesion formation. A major effector pathway downstream of Rho
is the activation of Rho Kinase (ROCK), which phosphorylates
and activates Lim Kinase, which in turn phosphorylates and
inhibits the actin-depolymerizing protein cofilin.
The purpose of this study was threefold: 1) quantify the actin
reorganization in response to dynamic compression (DC) of
agarose-embedded chondrocytes. 2) test if Rho Kinase is re-
quired for the DC-induced actin reorganization. Third, to test
if DC alters localization of Rho Kinase and actin remodeling
proteins.
Methods: Chondrocytes were harvested from human articular
cartilage by collagenase digestion and passaged once. Cells
were cultured embedded in 3% agarose for 7-10 days, then
serum-starved 24hrs. Dynamic compression (5-15% sinusoidal
strain, 0.5Hz) was applied 19 hours, +/- ROCK inhibitor (50uM
Y27632). After formaldehyde fixation and acetone permeabliza-
tion actin was stained with phalloidin-Alexa488, nucleus with
ToPro3. Antibodies recognizing phospho-ROCK, phosphoFAK
and cofilin were visualized with anti-rabbit-Alexa546. Confocal
analysis was on a Zeiss LSM510 with 63x objective.
Quantitation of actin volume, cortical thickness, peripheral pro-
cesses, and central punctuate spots was done with custom
MatLab program. The program identifies the cortical actin shell
and counts cytosolic punctuate actin spots using thresholding
to segment the image into binary objects. Additional analysis
includes "actin volume" from the total number of F-actin pos-
itive pixels. The distance of each positive pixel to the cortical
actin shell is used to estimate cortical thickness and peripheral
processes. Repeated experiments and student’s t-test (p<.05)
establish significance.
Results: Dynamic compression (DC) of agarose-embedded
chondrocytes induced actin cytoskeletal remodeling, as mea-
sured and quantified using image analysis program. DC sig-
nificantly increased punctate actin structures. ROCK activity is
required for these cytoskeletal changes, as DC in the presence
of ROCK inhibitor did not induce punctate actin structures. DC
increased the amount of phospho-ROCK seen with immunofluo-
resce microscopy.
Conclusions: Chondrocytes respond to moderate dynamic com-
pression by increased matrix synthesis. The signal transduction
pathways that mediate this are not yet fully characterized, but
they are likely to involve the actin cytoskeleton. We quantify DC-
induced changes in the actin cytoskeleton of agarose-embedded
chondrocytes. Furthermore, we show that ROCK is required for
this actin reorganization. In support of this, we show that ROCK
is phosphorylated during DC. Ongoing research will determine
whether the Rho Kinase-dependent cytoskeletal reorganization
is required for the altered gene expression and increased matrix
production that is induced by DC.
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Purpose: To investigate the effect of hyaluronan (HA) molecular
weight (MW) on interleukin-1 (IL-1)-induced production of matrix
metalloproteinases (MMPs) and loss of proteoglycans (PG) from
chondrocytes and cartilage explants respectively.
Methods: Preparation of HA with Different MW: HA was depoly-
merized by gamma irradiation of sterile, dry HA (bacterial source,
3.0 MDa) powder to give samples of HA with MWs of 0.1, 0.49,
0.72 and 1.6 MDa while 0.005 MDa HA was prepared by enzy-
matic degradation.
Cartilage Explant: Bovine cartilage explants (60-80 mg) were
equilibrated in DMEM for 24 hours, then treated with HA (1.0-3.0
mg/mL and 0.005-3.0 MDa) either for 24 hours before (prophy-
lactic conditions) or 24 hours after (therapeutic conditions) stimu-
lation with IL-1α (5 ng/ml). Dimethylmethylene blue (DMMB) and
safranin-O staining was performed to determine proteoglycan
content.
Harvest and Chondrocyte Culture: Human chondrocytes were
